SUMMARY The incidence of congenital cardiovascular malformation was studied in 246 children of 166 index patients who had been operated upon for this. Twelve children were affected (4.9%). More than half of these had the same malformation as the parent. The incidence of other extracardiac congenital abnormalities did not exceed that recorded in Hungary for the population in general.
The aetiology of the more common types of congenital cardiovascular malformation, for example ventricular septal defect, can best be explained on the basis of the multifactorial threshold model. I ln Hungary, the risk of a congenital cardiovascular malformation occurring in the sibs of an affected patient was found to be about 3% for ventricular septal defect2 and for secundum atrial septal defect.3 These figures are in accord with previously published data. 4 Information on the risk in the children of such patients, however, is scanty, probably because of the previously low survival rate of patients with these congenital abnormalities. Because of significant advances in cardiovascular surgery in the past 25 years, the situation has changed. At present, the majority of patients with congenital cardiovascular malformations survive, with a good chance of having children, and it is therefore important to establish the risk of these having similar lesions. In early studies, Neill and Swanson5 found the incidence to be 4 8% of the children of affected mothers and Noraet al. 1 Accepted for publication 14 July 1981 from the files of the National Institute of Cardiology, Budapest. Patients who had both cardiovascular and extracardiac abnormalities, that is identifiable or nonidentifiable syndromes, were excluded from the study. Our sample consisted of 539 index patients, 210 men and 329 women. The number and sex distribution for each type of malformation are shown in Table 1 . A brief questionnaire concerning family status, number and outcome of pregnancies, as well as the health of children if any, with special reference to the occurrence of cardiovascular malformations was sent to every patient. The Figure summarises the results of the survey. Sixty-five per cent of the patients responded. The relatively high proportion "not located" can be explained by the high social mobility in Hungary and by the fact that many of the patients were now independent adults and had already left home. The actual percentage of changed addresses was even higher than 200/o, but we were able to find some patients with the help of the municipal council organisations. There is no reason to believe that the proportion of children found to be affected by congenital cardiovascular malformations would have been much different if we had been able to find the missing index patients. The 15% "no response" category is a better figure than usual and suggests that the patients were co-operative. In all, data were obtained on 85% of the cases we were able to find.
All children thought by their parents to have a congenital cardiovascular malformation were called to the National Institute of Cardiology for examination. Those reported as "not-affected" were referred to the regional paediatric outpatient clinic. The necropsy on the six children who had died did not indicate the occurrence of heart defects in any cases. Czeizel, Pornoi, Peterffy, Tarcal cerning their children proved to be only 500/o reliable and the true incidence of congenital cardiovascular malformation in those children appeared to be 3*25%.
Only 66*5% of the 230 children referred to the outpatient paediatric clinics attended for examination. This ratio is far from satisfactory. We did, however, receive information from several, but not all, of the patients concerned that their child had already been examined for cardiovascular abnormalities, and had been found to be healthy. Four of the children actually examined at the clinics were found to have a congenital cardiovascular malformation; three had a secundum atrial septal defect, and one a coarctation of the aorta. Thus, in the case of children considered to be "not-affected" parental information was 97% correct (143 of 153). Adding the above four cases to the number of affected children increased the incidence of congenital cardiovascular malformation in the children to 4.90/.
Discussion
The incidence of congenital cardiovascular abnormality of 4.90/o is five times higher than that found at birth in the newborn in Hungary,"I 12 and about 1.6 times higher than that found in sibs.23 This figure, furthermore, should be regarded as a minimal value since there might have been further affected children among the remaining 77 who did not attend the outpatient clinics. Four additional points merit discussion. One of these is the similarity in many cases of the lesion in the parents and their children. The same type of malformation was observed in both parent and child in seven out of 12 cases. This clearly suggests a specific genetic factor though the remaining five children had a different malformation from their parents indicating that congenital cardiovascular malformations are not as type-specific as other congenital abnormalities.
A second point concerns the relative incidence of the different types of congenital cardiovascular malformations in the children. Our sample is not large enough to allow firm conclusions in this respect but it is worthy of note that both of the women with aortic stenosis had an affected child, one of them having aortic stenosis, and that when one parent had a secundum atrial septal defect the apparent risk of a child having a cardiac lesion was over 14% (6 out of 42).
Four of these six children had the same type of defect as the parent. The mode of inheritance of atrial septal defect and atrial septal defect with atrioventricular conduction defects has been described as being by an autosomal dominant phenotype, and this particular mode of inheritance is considered definite in McKusick's'3 catalogue. If all or some of these families had secundum atrial septal defect type of autosomal dominant origin this could make the recurrence risk we found seem too high.
The third important problem is whether a distinction can be made between the genetic and the environmental factors (teratogen, maternal) in the development of congenital cardiovascular malformations. Analysis of the sex of the affected parents might be instructive. We found, unexpectedly, that in 11 of the 12 affected children it was the mother who was the original patient. In other words, among the 175 children of the 121 affected women the incidence of malformation was 6-3%, whereas among the 71 children of the 45 affected men it was only 1-4%. This difference, however, is not statistically significant (p=0O 10). The common types of congenital cardiovascular malformation are the most likely to correspond to the multifactorial threshold model.'4 The relatively low total recurrence rate may reflect the polygenic liability. The seemingly higher prevalence among the children of affected mothers may be the result of possible triggering effects of environmental (intrauterine) maternal factors.
Finally the prevalence of other congenital abnormalities (3.25%) was no higher than that normally found in Hungary (about 4% including congenital cardiovascular malformations). '5 In summary, approximately 5% of children of a parent with a congenital cardiovascular malformation will have one too. Genetic counselling should call attention to this enhanced risk and patients should be advised to have their children examined by a cardiologist. As a result of our study four children with congenital cardiovascular malformation were discovered and two have already had an operation.
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